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METALS 


O'Neal High-Performance Metals Group 


ORDER NO.: 60645909 FROM: CRAN PAGE 1! 
CUST NUMBER: 1203820 NET WGT: 57.669 REQ.DATE: 12/21/17 CONFIRMED 
SOLD TO: SHIP TO: 
DART AEROSPACE LTD DART AEROSPACE LTD 
1270 ABERDEEN ST 1270 ABERDEEN ST 
HAWKESBURY ON HAWKSBURY ON 
CANADA CN K6A 1K7 ONTARIO CANADA CN K6A 1K7 
SALESPERSON: DONNA SMALLEY SHLP BY 12/14/17 
TERMS: NET 30 DAYS VIA: COMMON CARRIER 
BO. Bit SHIPPING POINT FREIGHT: PREPAID 
CUST ORD NO.: PO038640 RELEASE NO.: r 


RECEIVING PHONE: 


LINE ITEM DESCR WIDTH LENGTH 

0001 41723(D6061-Té 5/16 OD X .058 WA 12 FT ML 

CLN# ORD QTY INVOL SHIPPED QTY WT 
240.000 FT 240.000 FT 240.000 FT 13.104 


** 1 TEST REPORTS REQUIRED ** 
** 1 CERTS REQUIRED ** 


ECCN: EAR9Q xpgrt License: NLR Expiration Date: 0/0( 
PO: 49379694 HTX2806820 — PC: 20 CUSTOMER QTY: 240.000 UOD 
MLT: UNITED STATES FG: UNITED STATES SLB/CL: 474075 ; 


0002 41879(D6061-T6 Géoei-26 379) DD xX & 12 FT ML 


CLN# ORD QTY INVO SHIPPED OTY WT 
48.000 FT a8. 500 48.000 FT 2.108 


** 1 TEST REPORTS REQUIRED ** 
** 1 CERTS REQUIRED ** 
ECCN: EAR99 


ort License: NLR Expiration Date: 0/0 


PO: 49364047 HT#@00234391000 Pez 7 CUSTOMER QTY: 12.000 UOl 

MLT: UNITED STATES MEG: UNITED sSTATES SLB/CL: 222468 

PO:49378065 HT: ast PE: 3 CUSTOMER QTY: 48.000 UO} 

MLT: UNITED STATE G:UNITED STATES SLB/CL: 224433 

0003 41952\D6061-T6 3/8 OD X .058 WA Wy) 12 FT ML 

CLN# ORD QTY INVOICE QTY SH] WT 
240.000 FT 240.000 FT 240.000 FT 16.272 


** 1 TEST REPORTS REQUIRED ** DAF FX 


ee 61 CERTS REQUIRED ** a 
iit ion Date: 0/00/00: 


ECCN: EAR99 Export License: NLR 1 : 
PO: 49376296 HT{F002504860001 PC: 20 CUSTOMER QTY: 240.000 
MLT:UNITED STAT MFG:UNITED STATES SLB/CL: 224194 


" 


TERMS AND CONDITIONS APPLICABLE TO THE SALE OF THESE 
PRODUCTS ARE SET FORTH ON OUR WEBSITE FOR YOUR CAREFU 
REVIEW. 

http://Awww.twmetals.com/invoice-terms.html 
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METALS 
O'Neal High-Performance Metals Group 
ORDER NO.: 60645909 FROM: CRAN PAGE 2 
CUST NUMBER: 1203820 NET WGT: 57.669 REQ.DATE: 12/21/17 CONFIRMED 
SOLD TO: SHEE’ POs 
DART AEROSPACE LTD DART AEROSPACE LTD 
1270 ABERDEEN ST 1270 ABERDEEN ST 
HAWKESBURY ON HAWKSBURY ON 
CANADA CN K6A 1K7 ONTARIO CANADA CN K6A 1K7 
SALES PERSON: DONNA SMALLEY SHALE .BY: 12/14/17 
TERMS: NET 30 DAYS VIA: COMMON CARRIER 
EF O«eBs% SHIPPING POINT FREIGHT: PREPAID 
CUST ORD NO.: PO038640 RELEASE NO.: 
RECEIVING PHONE: 

LINE ITEM DESCRIPTION WIDTH LENGTH 
0004 42254 D6061-T6 1/2 OD X .049 WA 12 FT ML 
CLN# ORD QTY VOICE. QTY SHIPPED QTY WT 

48.000 FT 48.000 FT 48.000 FT 3.917 
er 1 TEST REPORTS REQUIRED ** 
**x “| CERTS. REQUIRED ** 
ECCN: EAR9Q sxport \Ybicense: NLR Expiration Date: 0, 
PO:49377015 HTAPO0252480000l0 C: 4 CUSTOMER QTY: 48.000 l 
MLT: UNITED STATES MFG:UNITED STATES SLB/CL:224304 
0005 32821 SMLSCD 4130\6736 1/2 X .083 WA : 17/24 FT 
CLN# ORD QTY INVOICE QTY j SHIPPED QTY WT 

60.000 FT 60.250 FT 60.250 FT 22.4268 


xk* 
Re 


ECCN 
PO: 4 


1 TEST REPORTS REQUIRED * 
1 CERTS REQUIRED %* 


: 9K991..¢ xport License: NLR Expiration Date: 0 
9362520 GiT:253636) PC: 3 CUSTOMER QTY: 60.250 i 
MLT: GERMANY FG: GERMANY SLB/CL: 1632158 


BROKERS KUEHNE AND NAGEL LTD 


AREA 
B 


B 


SSS SS Se SSS SSeS SSS SSS Sees PACK INEO. -SSeosshs peso emaness 
TYPE OF PKG PKGS GRS WEIGHT WIDTH LENGT 
CARTON 1.000 77.000 20.5000 
CARTON 1.000 12.5000 


TERMS AND CONDITIONS APPLICABLE TO THE SALE OF THESE 


THANK YOU FOR THIS ORDER PROBUCTS ARE SET FORTH ON OUR WEBSITE FOR YOUR CAREFUL 


http://www.twmetals.com/invoice-terms.htm! 
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Benteler Steel/Tube GmbH 


39043 Paderborn | | | BEntreleR Vv 


Deutschland 
Tel.: +49,5254,81-0 Fax: +49.5254, 13666 . . Steel/Tube 
ABNAHMEPRUFZEUGNIS EN 10204-3.1 Dokument-Nr.: 41-991327/001/P Prif-Nr.: Blatt: 1/ 4 
INSPECTION CERTIFICATE EN 10204-3.1 Document No.: Inspection No.: Page: 
CERTIFICAT DE RECEPTION EN 10204-3.1 No. du document: ; No. du certificat: ‘ a Page: 
EN 10204:2005-01 Kunden-Bestell-Nr. 46004784TW M49362520 Hersteller: Warmrohrwerk/Zieherei ‘ 
Bentolor Steel/Tube GmbH - Postfach 1340 - 33043 Paderbom - Deutschland Purchase Order No.: Manufacturer: (DIN EN ISO 9001, 1SO/TS-16949 CERTIFIED BY TUEV NORD CERT] 
No. de commande du client: Producteur: {PEO 2014/68/EU CERTIFIED BY TUEV NORD SYSTEMS} 
TW Metals 
The Aboretum, Suite 204 . Benteler Auftrags-Nr.: 1632158 Herstellerzeichen: VY 
760 Constitution Drive Benteler Order No.: : Manufacturer's brand: - 
EXTON PA 19341 No. de commande Benteler: Marque du producteur: 
USA Versandanzeigen-Nr.: 4185829 Stempel des Abnahmebeauftragten: WA 
Dispatch Note No.: Stamp of the inspection representative: 
No. d'avis d'expédition: : Poingon du contréleur: 
Produkt: NAHTLOSE STAHLROHRE Stahlerschmelzungsverfahren: | ELEKTROSTAHL 
Product: SEAMLESS STEEL TUBES Steelmaking process: ELECTRIC FURNACE 
Produit: © TUBES D' ACIER SANS SOUDURE Procédé-d'4laboration de |'acier: FOUR ELECTRIQUE 
alia. 
Lieferbedingungen: AMS-T-6736B-08 Type 1, ASTM-A 519-2006, MIL-T-6736B Typ&1, AMS6360 Rev, M, AMS 2301K 
Terms of delivery: 


Conditions de livraison: 
MaBe - Toleranzen: 
Dimensions-tolerances: 
Dimenstons-tolérances: 


straightness acc. to customer request, 
Stahlsorte: 
Steal grade: 


GRADE 4130 
Nuance d'acier; : 


Lieferzustand: Condition N 
Delivery condition: 
Etat de livraison: 


AMS 2253E-83, Aircraft Type, Seamless, Cold Finished 


ProduktkennzeiGhnung: FSD: BENTELER AMS6360M-AMS-T-6736 B 1-MIL-T-6736 B 1-AMS 2301K 4130 Condition N HEAT-NO. 
Prodict marking: CD AQ S DIMENSIONS WA GERMANY 
Marquage du produit: 


AEZ = Atztintenbeschriftung, Etching Ink marking, Gravure Sl'encra . FK = Ferbkennzeichnung, color marking, marquage par couleur . FS = Farbschablonierung, paint stencilling, marquage par pelnture . FSD = Farbstrahldrucker, Color jet printer, Imprimante a jet d’encre de 


Pragestempel, die stamp, marquaga par poingonnage . TS = Tintenstrahikennzeichnung, ink jet sprey marking, imprimante & Jet 
Oencre - : - 


‘Bentoler Steel/Tube GmbH 
our | | | — BENTELERV 


Deutschland 


Tel.: +49.5254,81-0 Fax: +49.5254.13666 Steel/Tube 
ABNAHMEPRUFZEUGNIS EN 10204-3.1 Dokument-Nr.: 41-991327/001/P Prif-Nr.: : Blatt: 2/ 4 
INSPECTION CERTIFICATE EN 10204-3.1 Document No.: : Inspection No.: Page: ° 
CERTIFICAT DE RECEPTION EN 10204-3.1 No, du document: No. du certificat: Page: 
Pos. Stiick Mae e 2 Gesamtlange »Gewicht Schmelzen-Nr.  Prifdruck Rohr-Nr.-Gruppe Vielfachiangen 
tem Number Dimensions Length total Weight Heat No. Test pressure Tubs aumber group Multiple lengths 
Poste Nombre. Dimensions af! Longueur totale Poids No. de coulée Pression d'épreuve Série de no. des tubes Longueurs multiples 
feet feet ‘ 


2500,56 


Pos. Schmelzen-Nr. C SI MN P $s CR MO NI CU 
Item Heat No. 
Poste No, de 


0,320 . 


0,270 0,57 0,008 0,001 


Produktanalyse [%] / Product analysis (%] / Analyse sur produit [%] 


Pos. Schmelzen-Nr. 
item Heat No. c | MIN P Ss CR Mo NI cu 


0,310 0,280 


__ 
Priifergebnisse / Test results / Résultats des essais 

Die Rohre wurden zerstérungsfrel gepriift: ET-test: acc. to ASTM-A 450; ET - Test method: acc. to ASTM-E 309; for imperfections; PASSED 
The tubes are non destructive tested: ET-test: ET with rotating pancake coils; according to EN 10246-3; imperfections; 


Les tubes ont passé un essal non destructif: —- Notch depth: 0,30 mm; notch width < = notch depth; notch length min. 2 x transducer 
width (max. 50 mm) 


Augensichtkontrolle: PASSED Materialverwechslungsprifung: PASSED MaBkontrolle: PASSED 
Visual inspection: Material conformity test: Dimensions examination: 
Examen visuel: Vérification de la nuance: Vérification des dimensions: 


Ergebnisse der mechanischen Priifung / Results of mechanical testing / Résultats des essais mécaniques ; 
a a Se ee ae Se ee = a a 
Die Probennahme erfolgte an Vielfachlangen. ; : TW METALS 
The sampling was carried out on multiple lengths. 
L'echantillonage etait realise aux longueurs multiples. 


R 
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ACCEPTED By 


Benteler Steel/Tube GmbH 


Powtiooh 13 re | . BENTELER V 
Tel. +49,5254,81 0 Fax: +49.5254.13666 ; ‘ Steel/Tube 


ABNAHMEPRUFZEUGNIS EN 10204-3.1 Dokument-Nr.: 41-991327/001/P Praf-Nr.: Blatt: 3/ 4 

’ “INSPECTION CERTIFICATE EN 10204-3.1 Document No.: Inspection No.: Page: 
CERTIFICAT DE RECEPTION EN 10204-3.1 No. du document: __ No. du certificat: Page: 
Zugversuch langs bei RT, Vollprobe / Tensile test longitudinal at RT, Full section test specimen / Essai de traction longitudinale 4 TA, Eproyvette a section complete 


Proben-Nr. Schmelzen-Nr. | Probenabmessung Streckgrenze Zugfestigkeit Dehnung 
Item . Specimen No. Heat No. Specimen dimensions Yield strength Tensile strength Elongation 
Poste No, del'éprouv. _No. de coulée Dimensions de I’éprouv. Limite élastique Résistance a la traction Allongement 
Anforderungen : Rp 0,2 % Rm A2" 1. Formel 
Requirements mm KSt KSI % 1. Formula 
Exigences MIN 75 MIN 95 MIN 12.00 1. Formule 


0008 000001 253636 12,74 K 2,13 103 125 19,00 
0008 000002 253636 12,74 X 2,13 101 124 19,00 
0008 000003 253636 12,74 X 2,13 101 125 18,00 


Randentkohlung / Surface decarburization / Décarburation superficletle 


Pos. / Item / Poste: 0008 
acc. to AMS-6360, partial decarburization outside max. 0.014 in, partial decarburization inside max. 0.014 in, partial 


decarburization outside and inside max. 0.018 in, partial decarburization outside and inside max. 0,457 mm, without total 


decarburization; partial decarb. out. max.: 0,356 mm; partial decarb. ins. max.: 0,356 mm 


Vermerk / Remark / Remarque 


Pos. / Item / Poste: OOO8 


Certificate remarks: The steel grade corresponds to MiL-T-6736B, AMS 6360M, material free from mercury contamination, FAR BAA: 
52.225-1 CANNOT COMPLY, DFARS BAA: 252.225-7001 CAN COMPLY, FAR TAA: 52.225-5 CAN COMPLY, No weld repair has been carried out, 


Country of origin of the material and heat: Germany, Aircraft quality steel acc. 
Pos. / Item / Poste: OOO8 


to AMS 2301K; see appendix page 1 of 1. 


Macroscopic examination: acc. to ASTM-E 381 © ; i 4 , : 


Pos. / Item / Poste: O0O8 
Magnetic particle inspec.: acc. to AMS 2301K/ASTM-E 1444, on prematerial 
Pos. /Item / Poste: OOO8 
Grain size: acc. to ASTM-E 112; Grain size and finer: 5; Grain size: Longitudinal structure micrography, On prematerial 


Verkaufer(in) / Sales Personnel / Personne chargée : Mr Schwarz, Tel.: 05254 81-204311, Fax: 204391 


Benteler Stee/Tube GmbH 


Pooh 1340 | ; 3 . BENTELER V 


Deutschland 


Tel.: +49.5254.81-0 Fax: +49.5254.13666 , . Steel/Tu be 
ABNAHMEPRUFZEUGNIS EN 10204-3.1. DokumentNrz ~~-41-991827/001P  marnn ee 
INSPECTION CERTIFICATE EN 10204-3.1 Document No.: Inspection No.: Page: 

CERTIFICAT DE RECEPTION EN 10204-3.1 No. du document: No. du certificat: Page: 


2 - a - 
- . - 


Paderborn Schlo& Neuhaus, 07.03.2017, TEL.: 05254.81-201768 FAX: 05254.81 -201752 Abnahmebeauftragter 


Inspection representative 
Contréleur : 
i. A. THOMAS GOLLAN / Tat’ 
Es wird bestatigt, da& die gelieferten Erzeugnisse den techn. Lleferbedingungen des Auftrages entsprechen.Dieses Dokument wurde mittels EDV erstellt und ist ohne Unterschrift rechtsgiiltig. 
We certify that the supplied products comply with the order specification. This document was prepared by means of electronic data processing and Is valid without signature. 
Nous attestons que les prodults livrés sont conformes aux stipulations de la commande.Ce document a été établi par traitement électronique de |'information et est valide sans signature. we 
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Benteler SteeYTube GmbH 


pos | | BENTELER V 


Gi 
Tel:49,5254,61-0 Fax: 49.5254,13666 Steel/Tube 
Abnahmepriifzeugnis EN 10204-3.1 / Anhang : Dokument-Nr._ ; , Blatt: von 
Inspection Certificate EN 10204.3.1 / appendix Document No.: 41-991327/001/P - Page: 1 of 1 
Certificat de reception EN 10204-3.1 / appendice No. de document: Page: de 


Halbzeuguntersuchung: Stahlsorte 4130 / Semi finished product examination: grade 4130 / Prodult semi-fini: nuance 4130 


Schmelzen-Nr. 


Position Komgréke Hartbarkeit (min. Anforderungen) Magnetpulverpriifung Makroatzung 


Heat No. Item Grain size Hardenability (min. requirements) Magnetic particle inspection Macrostructure test 
Coulée No. Poste Grosseur de grain Trempabilité (exigence min.) Essai 4 la poudre magnétique Essai de macrostructure 
(ASTM-E 112) (ASTM-A 255) (AMS 2301 K/ASTM- 1444) (ASTM-E 381) 
J(5/16") J(8/16") F max. 0,34 S max. 0,25 
min. 35 HRC min. 28 HRC 


253636 44 


Decarburization 
Depth 


Outside 0,000 mm} Inside 0,050 mm 


Der Stahl ist frei von Quecksilberverunreinigungen. / The steel Is free of mercury contamination. / L'acier est libre des contaminations de mercure. 


Abnahmebeauftragter 
Paderborn Schlo& Neuhaus, 07.03.2017 Inspection representative 
Tel.: (0)5254.81-201760 Fax: (0)5254.81-201752 ; : Contréleur 
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SPECIFICATION: WW-T-700/6 Pa 


OR QQ-A-200/8 
Sr ac nas ig cs 
M6061T6T Poot Wo 


WHERE "D.DDD" = OD IN INCHES 
“T.TTT = WALL THICKNESS 


EG. 3/8" OD X 0.058 WALL = M6061T6T0.375W0.058 
MATERIAL TOLERANCE: — PER ANSIH35.2 A 


ELEASE 
wi-o-02D 


COMPLETE REFORMAT, ADDED T6510 & T6511. 
Cc ADDED AMS 4083, ASTM B210 & ASTM 6241 
ADDED MATERIAL TOLERANCE 


DART AEROSPACE LTD 
HAWKESBURY, ONTARIO, CANADA 
REV. C 
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SPECIFICATION: 


AMS 4083 
OR ASTM B210 OR 41 Z\ 


PART NUMBER: sited sig FP | 
Op | WALL 
WHERE "D.DDD" = OD IN INCHES 
"T.TTT" = WALL THICKNESS 
EG. 3/8" OD X 0.058 WALL = M6061T6T0.375W0.058 
MATERIAL TOLERANCE: PER ANSI H35.2 Z\ 


ELEASE 
wooo D 


COMPLETE REFORMAT, ADDED T6510 & T6511. 
ADDED AMS 4083, ASTM B210 & ASTM B241 
ADDED MATERIAL TOLERANCE 

ADD QQ-A-200/8 & QQ-A-225/8 
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PURCHASE MATERIAL: 6061-T6/T62/T6510/T6511 SEAMLESS TUBING 


SPECIFICATION: -T- i, 
AMS.4083 A 


OR ASTM B210 B241 
PART NUMBER; M6061T6T; Perla | 
OD WALL 
WHERE “D.DDD" = OD IN INCHES 
“T.TTT = WALL THICKNESS 
EG. 3/8" OD X 0.058 WALL = M6061T6T0.375W0.058 
MATERIAL TOLERANCE: PER ANSI H35.2 A\ 


ELEASE 
0-02 


COMPLETE REFORMAT, ADDED T0510 & Te511. 
ADDED AMS 4083, ASTM B210 & ASTM B241 
| sone MATERIAL TOLERANCE 
ADD QQ-A-200/8 & QQ-A-225/8 
ieee 
prev | EscRIPTON | BY | DATE | 
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TTT 
PURCHASE MATERIAL: 6061-T6/T62/T6510/T6511 SEAMLESS TUBING 
SPECIFICATION: WW-T-700/6 f 
OR QQ-A-200/8 OR 
OR AMS 4080 OR AMS 4083 
OR ASTM B210 OR ASTM B241 Z\ 
PART NUMBER: a | 
é op | | WALL 


WHERE "D.DDD* = OD IN INCHES 
“T.TTT = WALL THICKNESS 


EG. 3/8" OD X 0.088 WALL = M6061T8T0.375W0.058 
MATERIAL TOLERANCE: — PER ANSIH35.2 ZA\ 


ELEASE 
2013 oD 


COMPLETE REFORMAT. ADDED T6510 & T6511. 
ADDED AMS 4083, ASTM B210 & ASTM 8241 
ADDED MATERIAL TOLERANCE 


pe 

| 8 | ADD Q0-A-200/8 & Q0-A-225/8 | cP [40123 | 
|_A_[ Newissue SSS ts] 

LREV. | [ ey | 


DESCRIPTION 


